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Methods of Chemical Analysis of Ferrous Metals Sectional Committee, MTD 2 



FOREWORD 

This Indian Standard ( Part 1 ) was adopted by the Bureau of Indian Standards, after the draft 
finalized by the Methods of Chemical Analysis of Ferrous Metals Sectional Committee had been 
approved by the Metallurgical Engineering Division Council. 

IS 1559: 1961 'Methods of Chemical Analysis of Ferroalloys' covers the chemical analysis of 
different ferro alloys, namely, ferrosilicon, ferrochromium, ferromanganese and speigeleisen, 
silicomanganese, ferromolybdenum, ferrophosphorus, ferrotitanium, ferrovanadium and ferrotungsten. 
While reviewing this standard the Sectional Committee decided that a separate series for each ferro 
alloy be prepared. Accordingly, IS 1559 in its various parts was published for the methods of 
chemical analysis of ferrosilicon. 

The methods for chemical analysis of various constituents of ferromolybdenum, ferrochromium and 
ferrotungsten are covered in a series of parts of IS 12614, IS 13452 and IS 13840 respectively. 
The chemical analysis of ferrotitanium is covered in a series of parts of this standard. With the 
publication of these parts, the analysis of relevant constituent prescribed for ferromanganese in 
IS 1559 : 1967 will be superseded. This standard ( Part 1 ) covers the method for determination 
of silicon by the gravimetric method. The other parts of this series are: 

Part 2 Determination of manganese by the Volhard's method 

Part 3 Determination of phosphorus by volumetric ( Alkalimetric ) method 

Part 4 Determination of total sulphur by direct combustion method 

Part 5 Determination of total carbon. 

During this revision the method for determination of silicon by gravimetric method in 
ferromanganese has been updated. 

In reporting the result of a test or analysis made in accordance with this standard, if the final value, 
observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 'Rules 
for rounding off numerical values ( revised )'. 
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1 SCOPE 



5.2.3 Hydrofluoric Acid, 40 percent ( v/v ) 



This standard ( Part 1 ) describes the method for 5.2.4 Dilute Hydrochloric Acid, (1 : 20 ) ( v/v ) 

determination of silicon in the range up to 2'0 

percent in ferromanganese by the Gravimetric 5.2.5 Nitric Acid — Sulphuric Acid Mixture 

Method. 

Add slowly 160 ml of sulphuric acid to 660 ml of 
2 REFERENCES water and add 180 ml of nitric acid. 



The following Indian Standards are necessary 
adjuncts to this standard: 



IS No. 


Tital 


264: 1976 


Nitric acid ( second revision ) 


265 : 1993 


Hydrochloric acid ( fourth 




revision ) 


1070 : 1992 


Reagent grade water ( third 




revision ) 


1472 : 1977 


Methods of sampling ferro-alloys 




for chemical composition {first 




revision ). 


3 SAMPLING 





The sample shall be drawn and prepared as per 
the method given in IS 1472 : 1977. 

4 QUALITY OF REAGENTS 

Unless specified otherwise, analytical grade 
reagents and distilled water ( see IS 1070 : 1992) 
shall be employed for the test. 

5 DETERMINATION OF SILICON 

5,1 Outline of the Method 

The sample is decomposed with nitric acid and 
baked with hydrochloric acid and filtered. Silica 
is then determined by hydrofluorization. 



rd = r42 (conforming to 



5.3 Procedure 

5.3.1 Weigh accurately 1 g of the sample and 
transfer to a 500-ml beaker. Add to it about 
30 ml of acid mixture. Cover the beaker with a 
watch glass. Allow the contents to dissolve on a 
hot plate till all the sample has gone into solution. 
Evaporate and heat to fumes. Redissolve the 
mass with 40 ml of hydrochloric acid by warming 
and dilute with 150 ml of hot water. Boil and 
allow to settle. Filter through medium textured 
filter paper. Wash with hot dilute hydrochloric 
acid ( 1 : 20 ). Finally wash with hot water till 
the washings are free of acids. 

5.3.2 Place the paper with residue ( 5.3.1 ) in the 
platinum crucible, dry completely and heat the 
crucible in a mufile furnace at 1 000°C for about 
30 minutes. Cool in desiccator and weigh. Ignite 
again to constant mass. Cool and moisten the 
residue with distilled water and add two or three 
drops of dilute sulphuric acid (1:1) and then 
add 10 ml of hydrofluoric acid. Evaporate to 
dryness and ignite at 1 000*C to constant mass. 
The loss in weight represents the mass of silica 
{A-B), 



5.2 Reagents 

5.2.1 Nitric Acid, 
IS 264 : 1976 j, 

5.2.2 Hydrochloric Acid, rd = 1'16 (conforming 
to IS 265 : 1993). 



5A Calculation 



Silicon, percent by mass = 



{A-B) X 46'74 



where 

A = mass in g, of residue before hydro- 
fluorization, 

B = mass in g, of residue after hydrofluori- 
zation, and 

C — mass in g, of the sample taken. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in the 
course of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director ( Publications ), BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, are 
issued from time to time. Users of Indian Standards should ascertain that they are in possession of 
the latest amendments or edition. 

This Indian Standard has been developed from Doc : No. MTD 2 ( 3810 ) 

Amendments Issued Since Publication 



Amend No. 



Date of Issue 



Text Affected 



BUREAU OF INDIAN STANDARDS 



Headquarters: 



Manak Bhavan. 9 Bahadur Shah Zafar Marg, New Delhi 1 10002 
Telephones : 331 01 31, 331 13 75 



Regional Offices: 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg 
NEW DELHI 110002 

Eastern : 1/14 C. I. T. Scheme VII M, V. I. P. Road, Maniktola 
CALCUTTA 700054 

Northern : SCO 445-446, Sector 35-C. CHANDIGARH 160036 
Southern : C, I. T. Campus, IV Cross Road. MADRAS 600113 

Western : Manakalaya, E9 MIDC, Marol, Andheri ( East ) 
BOMBAY 400093 



Telegrams ; Manaksanstha 
( Common to all Offices ) 

Telephone 



(37 

[37 



f331 01 31 
[331 13 75 



84 99, 37 85 61 
86 26, 37 86 62 



j53 38 43, 53 16 40 
|53 23 84 

f235 02 16, 235 04 42 
1235 15 19, 235 23 15 

f632 92 95, 632 78 58 
1632 78 91, 632 78 92 



Branches : AHMADABAD. BANGALORE. BHOPAL. BHUBANESHWAR. COIMBATORE. 
FARIDABAD. GHAZIABAD, GUWAHATI. HYDERABAD. JAIPUR. KANPUR. 
LUCKNOW. PATNA. THIRUVANANTHAPURAM. 



Printed at Printrade, New Delhi, India 



